The effect of the nitric oxide donor sodium nitroprusside on glucose uptake in human primary skeletal muscle cells.
Nitric oxide (NO) has been implicated as an important signaling molecule in the insulin-independent, contraction-mediated glucose uptake pathway and may represent a novel strategy for blood glucose control in patients with type 2 diabetes (T2DM). The current study sought to determine whether the NO donor, sodium nitroprusside (SNP) increases glucose uptake in primary human skeletal muscle cells (HSkMC) derived from both healthy individuals and patients with T2DM. Vastus lateralis muscle cell cultures were derived from seven males with T2DM (aged 54 +/-2 years, BMI 31.7 +/-1.2 kg/m(2), fasting plasma glucose 9.52+/-0.80 mmol/L) and eight healthy individuals (aged 46 +/-2 years, BMI 27.1 +/- 1.5 kg/m(2), fasting plasma glucose 4.69+/-0.12 mmol/L). Cultures were treated with both therapeutic (0.2 and 2 microM) and supratherapeutic (3, 10 and 30 mM) concentrations of SNP. An additional NO donor S-nitroso-N-acetyl-d,l-penicillamine (SNAP) was also examined at a concentration of 50 microM. Glucose uptake was significantly increased following both 30 and 60 min incubations with the supratherapeutic SNP treatments (P=0.03) but not the therapeutic SNP doses (P=0.60) or SNAP (P=0.54). There was no difference in the response between the healthy and T2DM cell lines with any treatment or dose. The current study demonstrates that glucose uptake is elevated by supratherapeutic, but not therapeutic doses of SNP in human primary skeletal muscle cells derived from both healthy volunteers and patients with T2D. These data confirm that nitric oxide donors have potential therapeutic utility to increase glucose uptake in humans, but that SNP only achieves this in supratherapeutic doses. Further study to delineate mechanisms and the therapeutic window is warranted.